Effect of a Prudhoe Bay crude oil on hepatic and placental drug metabolism in rats.
Administration of a Prudhoe Bay crude oil (PBCO) to pregnant rats resulted in induction of hepatic microsomal P-450 levels and various monooxygenases in a dose-dependent manner. The activities of aniline hydroxylase, benzo[a]pyrene hydroxylase, aminopyrine-N-demethylase, ethoxyresorufin-O-deethylase, and pentoxyresorufin-O-depentylase were increased 2-3-fold, 12-15-fold, 1.4-1.8-fold, 20-24-fold, and 6-8-fold, respectively, on gestation day 18, when a single dose of PBCO (5-10 mL/kg body weight, p.o.) had been administered 24 h earlier. Glutathione-S-transferase, UDPG transferase, and DT-diaphorase activities were also increased; however, maximum induction was noticed when crude oil was given 72 h earlier. Repeated exposure (day 6-day 17, daily) of crude oil at lower levels was able to produce similar induction patterns in enzyme systems at day 18 of gestation. The xenobiotic-metabolizing enzyme systems were also induced transplacentally: treatment of pregnant rats with PBCO induced both placental and fetal hepatic enzyme systems. Liver microsomal P-450 contents, benzo[a]pyrene hydroxylase, and ethoxyresorufin-O-deethylase activities were increased 2-fold, 2-3-fold, and 10-12-fold, respectively in 18-day-old fetuses. Similar trends were noticed in placenta. Activities of phase II enzymes such as glutathione-S-transferase, UDPG transferase, and DT-diaphorase were also significantly elevated. It is suggested that crude oil induces maternal hepatic drug metabolism and that some of its constituents (mainly aromatic hydrocarbons) and (or) their metabolites pass through the placenta and thus induce drug-metabolizing enzymes transplacentally. The practical importance of the results in relation to human and environmental health is also discussed.